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(54) Catheter deliverable coiled wire thrombogenic apparatus and method 



(57) A catheter deliverable thrombogenic device in- 
cludes a catheter for threading into a body vasculature 
passageway to a target iocation, and a resilient wire el- 
ement coiled and shaped to occupy a certain volume 
when unconstrained, and to straighten when inserted 
lengthwise into and constrained by the catheter, for ul- 



timate discharge therefrom to expand and occupy the 
target location. The wire element includes a first length 
of wire, and a second length of wire coiled about the first 
wire to form a composite pair. The composite pair itself 
is coiled and shaped to occupy the certain volume when 
unconstrained, and to straighten when inserted length- 
wise into and constrained by the catheter. 
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Fig. 1A 



Description 

BACKGROUND OF THE INVENTION 

This invention relates to vasoocclusive devices for s 
arresting blood flow in body vasculature or cavities. 

Devices which occlude blood flow and/or initiate 
blood. clotting, and which can be introduced into the 
body via a catheter or other cannula are valuable for 
stopping bleeding or the threat of bleeding, cutting off 10 
blood supply to a diseased organ, reducing blood flow 
to an organ, rebuilding a defective organ, etc. Devices 
typically utilized are coils or particles which are deployed 
through a catheter to a target site where arresting blood 
flow is desired. In addition, various solutions may be de- is 
livered through the catheter either for assisting and ac- 
celerating clotting or in treating the medical problem. 

Typical devices used in the past include platinum 
coils which were inserted into the catheters and then 
pushed therethrough to the target site using a conven- 20 
tional catheter guide wire or other device as a "plunger*. 
The coil devices are preset in a desire shape, typically 
a simple helix, so that after they are delivered to the de- 
sired site, they resume their original shape. Prior art plat- 
inum coil devices have often been ineffective in holding 25 
their positions at the delivered size, and thus ineffective 
in occluding at the site. Types of particles used in the 
past for occluding blood flow include PVA or hydrophilic 
particles that swell to a larger size when blood is ab- 
sorbed. This swelling, of course, aids in stopping the 30 
flow of blood, assuming the positions of the particles are 
maintained. 

The prior art approaches for a rresting blood flow are 
fairly rudimentary and only partially successful in 
achieving the desired blood flow stoppage. 35 

SUMMARY OF THE INVENTION 

It is an object of the invention to provide new and 
improved vaso-occlusive type devices which may be *o 
easily deployed to a target site in the human body and 
which are effective in inducing clotting or otherwise ar- 
resting blood flow. 

It is also an object of the invention to provide such 
devices which are easily manufactured and which can *s 
be tailor- made in size and configuration to accommo- 
date the targeted deployment location. 

It is a further object of the invention to provide such 
devices which may be quickly and easily deployed to a 
target location in the body, and remain in place. so 

The above and other objects of the invention are 
realized in a specific illustrative embodiment of a throm- 
bogenic apparatus which includes a catheter for thread- 
ing into a body vasculature passageway to a target lo- 
cation, and a wire element coiled and shaped to occupy ss 
a certain volume when unconstrained, and to straighten 
when inserted lengthwise into and constrained by the 
catheter, for ultimate discharge therefrom to expand and 



occupy the target location. 

In accordance with one aspect of the invention, the 
wire element is formed to have a coil diameter which 
becomes gradually smaller toward a distal end. In ac- 
cordance with another aspect of the invention, the small- 
er diameter coils near and at the distal end are tightly 
wound to inhibit flow of blood therepast, when inserted 
into a blood vessel. 

The wire element advantageously is a pair of wires, 
one coiled about the other and then the composite pair 
formed into the larger coil. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advan- 
tages of the invention will become apparent from a con- 
sideration of the following detailed description present- 
ed in connection with the accompanying drawings in 
which: 

FIG. 1 A is a side, fragmented, cross-sectional view * 
of a thrombogenic, coiled-wire device made in ac- 
cordance with the principles of the present inven- 
tion; 

FIG. 1 B is a front end view of the wire coil of FIG. 
1A, taken along lines 1B--1B; 
FIG. 2 is a side, fragmented, cross-sectional view 
of a coil-wire device made in accordance with the 
principles of the present invention, shown partially 
disposed in a catheter; 

FIG. 3A is a side, fragmented view of a segment of 
a composite pair of wires which would be formed 
into a coiled wire device shown in FIG. 3B, in ac- 
cordance with the principles of the present inven- 
tion; 

FIG. 3B is a side, fragmented view of the composite 
pair of wires of FIG, 3A formed into a coiled-wire 
device of the present invention; and 
FIG. 4 is a side, fragmented view of a section of an- 
other embodiment of a coiled-wire device made in 
accordance with the present invention. 

DETAILED DESCRIPTION 

Referring to FIG. 1 A and 1 B, there is shown a side, 
cross-sectional, fragmented view and an end view re- 
spectively of a resilient wire 4 which has been formed 
into a coil. In FIG. 1A, the wire 4 is shown disposed in 
a blood vessel 8. The wire 4 includes a larger diameter 
section 4a and a gradually narrowing section 4b. The 
coils in the larger diameter section 4a expand to contact 
the walls of the blood vessel 8 to hold the coil wire 4 in 
place. The narrower diameter section 4b serves as the 
leading or distal end of the coil wire 4, facilitates orient- 
ing the device in the vessel, and preferably is more flex- 
ible to minimize damage or trauma to vessel walls when 
inserting the coil wire (to be discussed momentarily). 

The wire 4 might, for example, be formed of a highly 
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elastic nickel -titanium alloy wire. The diameter of the 
larger coil diameter section 4a advantageously is from 
about 3 to 1 2 mm, whereas the diameter of the smallest 
diameter coil in section 4b advantageously is from 
about .75 to 2 mm, both calculated when the coil wire 4 s 
is unconstrained. 

Tapering the diameter of the wire coil 4 as in section 
4b provides a greater barrier and density to the flow of 
blood, and thus greater ability to occlude, as best seen 
in the FIG. 1 B view, taken along lines 1 B--1 B of FIG. 1 A. io 
(Controlling the tapering of and spacing between coils, 
by varying flexibility of the wire, allows use of the coil as 
a limited leak valve or a complete block.) 

FIG. 2 shows a side, fragmented, cross-sectional 
view of a wire coil 4 partially disposed in a catheter 12. is 
For deployment of the coil wire 4 to a target location in 
a vasculature passageway or other cavity in the body, 
the wire 4 may be threaded into the catheter 12 gener- 
ally straight as shown in FIG. 2, and then pushed 
through the catheter by another guide wire (not shown) so 
or similar device which serves as a type of plunger to 
force the coil wire out the distal end of the catheter where 
it then expands to seat itself at the target location. When 
deployed to a target site in the body past which blood is 
flowing, the wire coil 4 serves to slow the flow to allow 2S 
for coagulation or clotting and ultimately the arresting of 
further flow. To aid in the clotting process, clotting 
agents, in the form of a solution, might be delivered 
through the catheter 12 along with the deployment of 
the coil wire 4, to the target site. In addition, fibrous ma- 30 
terial attached to the coils would also assist in promotion 
of clotting. 

The embodiment of the wire coil 4 shown in FIG. 2 
includes a narrowed distal section 4b in which the coils 
are tightly wound to the extent that the adjacent coils 35 
touch. With such high density packing of the coils, the 
flow of blood is substantially stopped even before coag- 
ulation or clotting takes place. 

FIGS. 3A and 3B show another embodiment of the 
present invention to include a central wire 20 and an out- <*o 
er wire 24 coiled (primary coil) about the central wire. 
This composite pair of wires is then formed into a larger 
coil (secondary coil), shown in FIG. 3B, which includes 
a generally cylindrical portion 4a and a tapered portion 
4b, similar to that shown in FIG. 1 A. To obtain greater *s 
flexibility for the distal or tapered section 4b of the com- 
posite pair, the central wire 20 could itself be tapered (or 
gradually reduced in diameter) to a narrower diameter 
in section 4b or could be tapered toward its end, but 
short of the end. The narrower diameter, of course, so 
would allow greater flexibility and the degree of flexibility 
could be controlled by controlling the diameter of the 
central wire 20. 

An alternative to tapering the central wire 20 is to 
provide a central wire (either solid or tubular), formed ss 
with cuts appropriately spaced and sized to obtain the 
flexibility desired. 

Advantageously, the diameter of the coil 24 is from 



about .001 inch to .005 inch. The central wire 20 could 
be made of nickel-titanium alloy, stainless steel or other 
suitable alloy or substitute. 

FIG. 4 shows a side, fragmented viewof still another 
embodiment of the thrombogenic device of the present 
invention. This embodiment involves a tightly coiled wire 
28 (primary coil) which, itself, is formed into a larger coil 
(secondary coil) similar to that shown in FIG. 3B, but 
without the central wire. In order to achieve variable flex- 
ibility of the larger coil, the diameter of the wire 28 could 
be varied so that the smaller diameter sections of the 
wire would have greater flexibility than the larger diam- 
eter sections. In FIG. 4, the diameter of the wire 28 be- 
comes gradually smaller toward a distal end 28a. In 
forming the tightly wound coil wire 28 of FIG. 4 into a 
larger coil such as shown in FIG. 3B, that part of the coil 
wire 2.8 having the narrower diameter would be located 
at the distal end or section (4b of FIG. 3B). 

Of course, the coil wire 28, of FIG. 4, could be pro- 
vided with a central wire, similar to the FIG. 3A embod- 
iment, which could be suitably tapered, along with the 
tapering of the wire 28, to control flexibility along the 
length of the combination. 

It is to be understood that the above-described ar- 
rangements are only illustrative of the application of the 
principles of the present invention. Numerous modifica- 
tions and alternative arrangements may be devised by 
those skilled in the art without departing from the spirit 
and scope of the present invention and the appended 
claims are intended to cover such modifications and ar- 
rangements. 



Claims 

1. Thrombogenic apparatus comprising 

a catheter for threading into a body vasculature 
passageway to a target location, and 
a resilient wire means coiled and shaped to oc- 
cupy a certain volume when unconstrained, 
and to straighten when inserted lengthwise into 
and constrained by the catheter, for ultimate 
discharge therefrom to expand and occupy the 
target location, said wire means further includ- 
ing 

a first length of wire, and 
a second length of wire coiled about the 
first wire to form a composite pair, said 
composite pair itself being coiled and 
shaped to occupy said volume when un- 
constrained, and to straighten when insert- 
ed lengthwise into and constrained by the 
catheter. 

2. An apparatus as in Claim 1 wherein said first wire 
is tapered to be narrower at a distal end, and thus 



3. 



4. 



5. 



6. 



7. 



more flexible at the distal end. 

An apparatus as in Claim 1 or 2 wherein said sec- 
ond wire is tapered to be narrower at a distal end, 
and thus more flexible at the distal end. 

An apparatus as in Claim 1 wherein said first wire 
extends to a location short of a distal end of the sec- 
ond coiled wire so that a distal end of the composite 
pair is more flexible than other portions of the com- 
posite pair. 

An apparatus as in Claim 1 wherein said first wire 
includes a plurality of cuts at selected locations 
along at least a portion of the length to increase the 
flexibility thereof. 

An apparatus as in Claim 1 wherein said composite 
pair is formed to have a coil diameter which be- 
comes gradually smaller toward the distal end. 

An apparatus as in Claim 6 wherein the smaller di- 
ameter coils near and at the distal end are tightly 
wound to inhibit flow of bloodtherepast when insert- 
ed in a blood vessel. 



8. Thrombogenic apparatus comprising 

a catheter for threading into a body vasculature 
passageway to a target location, and 
a resilient wire means coiled and shaped to oc- 
cupy a certain volume when unconstrained, 
and to straighten when inserted lengthwise into 
and constrained by the catheter, for ultimate 
discharge therefrom to expand and occupy the 
target location, said wire means comprising a 
tightly coiled length of wire which itself is 
formed into a larger coil and shaped to occupy 
said volume when unconstrained, and to 
straighten when inserted lengthwise into and 
constrained by the catheter, the diameter of the 
wire becoming gradually smaller toward a distal 
end, and therefore more flexible. 

9. An apparatus as in Claim 8 wherein the diameter of 
the larger coil becomes smaller toward a distal end. 

1 0. An apparatus as in Claim 8 wherein said wire means 
is made of a material selected from the group con- 
sisting of an alloy of nickel and titanium, and stain- 
less steel. 

11. Apparatus as in Claim 8 wherein said wire means 
is solid. 

12. Apparatus as in Claim 8 wherein said wire means 
is tubular having sidewalls surrounding a central 
hollow. 



10 



15 



20 



1 3. Apparatus as in Claim 8 further including a core wire 
disposed to extend centrally in the coil formed by 
the wire means. 

14. Apparatus as in Claim 13 wherein the diameter of 
the core wore is selectively varied to thereby selec- 
tively vary the flexibility of the combination wire 
means and core wire. 

15. Thrombogenic apparatus comprising 

a catheter for threading into a body vasculature 
passageway to a target location, 
a resilient wire means comprising a length of 
wire coiled into a primary coil which, itself, is 
coiled into a larger secondary coil, and shaped 
to occupy a certain volume when uncon- 
strained and to straighten when inserted 
lengthwise into and constrained by the cathe- 
ter, said wire means being formed to be more 
flexible at one end than the other. 
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